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SIGNIFICANT FINDINGS FOR REHABILITATION WORKERS 

The purposes of this project were: to determine the best program format 

for the practice of selected motor activities; to develop programmed in- 
structional materials for the activities taught in curriculums for physical 
therapy aides and assistants; and to evaluate the effectiveness of the pro- 
grams by field testing. 

Findings 

Most activities required two programmed practices to reach the criterion 
of performance of the activity with few or no errors. The most effective 
first practice directed the student through the activity step by step. Each 
step consisted of a work and picture description of the step. The most ef- 
fective second practice was a branching format with reduced cues for each 
step, self- check questions, and repetition of steps if errors were made. 

Twenty- one specific physical therapy activities were developed into in- 
structional programs and field tested. Preliminary results indicate that 
more than 90 percent of physical therapy aides and assistants will make 
fewer than ten percent errors. Physical therapy students tended to make 
fewer errors than did aides and assistants. 

Implications 

The foregoing results have implications for administrators and instruc- 
tors of such rehabilitation workers as physical therapists, occupational 
therapists, nurses, vocational nurses, assistants, and aides. The pro- 
grams obviously are suitable for teaching any persons who will be per- 
forming the activities as a part of the.. - ' job, whether it be taught in the 
basic curriculum in a professional school, in a community college, in an 
inservice training program, or in a refresher course workshop. 

The programs also are suitable for those who will instruct rehabilitation 
workers to perform the activities. Instructors can use these programs as 
tools to make better use of their professional time. Because the pro- 
grams are self- teaching, the instructor can spend his time evaluating the 
performance of the students, and giving special instructions to those who 
need extra help. The criterion performance of the programs is high, so 
the result should be personnel highly competent in these skills. 

Flexible scheduling will be parti cularly valuable to the inservice training 
teacher. Since the programs were written for individuals or pairs, stu- 
dents can take the programs when they are starting a new job or transfer- 
ring to a different position which requires new skills. When the equipment 
is limited, individual scheduling may be preferable for large classes also. 
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ABSTRACT 



The purpose of this study was to devise a suitable format and to develop 
and publish motor activity programmed instruction of various physical 
therapy skills for supportive personnel. 

To devise a format for the programs, principles of motor learning and of 
programmed instruction served as a guide. An effective first practice 
and several formats for a second practice evolved. Experiments were 
performed with supportive personnel to determine the best format for the 
second practice. It was found that a mandatory second practice with a 
branching format was the more effective way to learn. Students were not 
good judges of how much practice they needed. They gave better per- 
formances if they were allowed to branch through additional practice to 
correct errors. 

The following steps were used to develop the programs: specific behav- 

ioral objectives were set, the activity was recorded on video tape for 
analysis, rough draft with illustrations and checklist evaluation forms 
were tried on twenty individuals and revised according to errors, and fin- 
ally, instructor's guides for correct program usage were written. 

Programs were then field tested in various hospitals and schools to make 

; sure the programs were teaching effectively. Field test results thus far 

show that the programs are meeting the error rate criterion of less than 
ten percent. 
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CHAPTER I 



INTRODUCTION 



BACKGROUND INFORMATION 



For many years the need for rehabilitation has increased at a greater rate 
than the ability to provide such services. Physical therapists recognized 
their responsibility for developing ways of extending their services to dis- 
abled persons needing them. In 1967, the American Physical Therapy 
Association adopted policy statements on the training and utilization of 
two levels of supportive personnel- -the aide and the assistant*. The next 
logical step was to determine the most effective and efficient way to train 
these persons. 

Programmed instruction showed promise in solving many education and 
learning problems for students and instructors because: 

1. Programmed instruction brings students to a standard level of 
learning. 

2. Although learning time varies from student to student, it is 
less with programmed instruction than with other methods of 
learning. 

3. Minimal teaching time is required once the programmed ma- 
terials are developed. 

Justification for using programmed instruction to train aides in physical 
therapy has been well documented by McDaniel in Social Rehabilitation 
Service Grant No. RD- 1712-M-66-C1, Final Report^. This report goes 
into the details of refining a two -month curriculum for aides, writing 
programmed instruction materials for the knowledge aspects of the course 
and the development of tests to evaluate the effectiveness of the curricu- 
lum and the programmed materials. Pertinent to this report was the 
demonstration that programmed instruction is an effective, efficient, 
standard method of training aides. The materials programmed and vali- 
dated were the basic -knowledge subjects: 

Bones, Joints, and Muscles of the Human Body 

Brain and Nerves of the Human Body 

Major Systems of the Human Body 
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During the programming of the basic -knowledge programs, it became 
evident that paper -and-pencil programs were not adequate for motor ac- 
tivities, such as assisting a patient to transfer from bed to wheelchair. 
Exploration of this evidence by our programmers indicated that it would 
be feasible to program even complex motor activities, but that the pro- 
gramming format needed to be different from that used for basic -knowl- 
edge subjects because of fundamental learning differences between basic- 
knowledge subjects and motor activities. Initial attempts to program 
activities were burdened with learning the importance of the activity, its 
purpose, principles, variations, and uses. Correcting the accuracy of 
performance in the absence of a teacher was a knotty problem. 

Few or no authoritative references were available on how physical ther- 
apy tasks are done, leaving the task analysis as the method of choice to 
determine the steps of the activity. Evaluation also needed a different 
approach. A performance evaluation was indicated to determine if they 
could do the activity. 



STATEMENT OF THE PROBLEM 
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Purposes 

The purposes of this project were: (1) to determine the best program for- 
mat for the practice of selected motor skills according to the complexity 
of each; (2) to use this information to develop and refine programmed in- 
structional materials for such skills taught in training curriculums for 
physical therapy aides and assistants; (3) to evaluate the effectiveness of 
the materials through field testing procedures; and (4) to produce the pro- 
grams in book, Tutorfilm, or other appropriate form following validation 
of their effectiveness as teaching tools. 

Theoretical Considerations 



To determine the best format for motor activity programs, careful con- 
sideration of learning theory as applied to motor skills was needed. Of 
particular importance was the nature of practice. Should the activity in- 
clude actual patient treatment, a simulated treatment, or an abstract 
procedure? Should practice be massed in one time period or distributed 
over a number of shorter time periods? Should the whole activity be 
practiced at one time or should parts be practiced separately? Another 
important theoretical consideration would be the provision of reinforce- 
ment. How could knowledge of results be provided during the program- 
med practice? Could self-evaluation be used? In the past imitation and 
mental practice were useful in learning motor activities; could these be 
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successfully programmed? These considerations are covered in a review 
of the literature. 

Practical Considerations 



Certain practical considerations were studied before programming of the 
motor activities was undertaken. The first consideration was the type of 
activity to be programmed. If activities were those which are frequently 
rather than rarely used, the programs could replace instructor and class- 
room time and would be used frequently. Use of the program would allow 
flexible scheduling since two or more learners could use the program 
when their work schedules allowed. 

Another consideration was the amount of practice needed and therefore 
how much time would be needed for the students to learn the task. One 
hour was chosen as a practical time period for two reasons: (1) it al- 

lowed the learner enough practice to learn the skill well, and (2) it was 
the amount of time they could be away from their regular duties. These 
programs, once developed, could be used on the wards or work areas so 
that employees would not have to spend time traveling to and from a 
classroom. 

Cost of the programming process was a primary concern in deciding the 
best way to develop the product. Loose-leaf booklets were chosen be- 
cause the pages could be removed easily and quickly for revision during 
development. Filmstrips and movies are very costly during the trial and 
revision stages. In the future, the booklet form will remain inexpensive 
for institutions to purchase. 

The advantages of these practical considerations are now being appreci- 
ated by many of the participants of field testing who used the programs 
' to teach their personnel. Many favorable comments have been made about 
the convenience of scheduling the learning sessions and the ease of using 
the booklets. 



SETTING 



The project was carried out at Rancho Los Amigos Hospital which is a 
1050 bed rehabilitation center for chronic disease and disability, operated 
by the County of Los Angeles to serve a population of seven million. Its 
primary responsibility is to care for residents of the County with chronic 
or long-term disabilities who cannot meet the cost of a lengthy period of 
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hospitalization, and for those who are suffering from some catastrophic 
disability for which treatment is not available elsewhere in the community. 

Patient care units have been classified categorically according to dis- 
ability and all services work in close cooperation toward realizing the 
maximum functional potential of the patient and integrating him back into 
the community. Within each categorical unit all pertinent medical and 
paramedical specialties are represented on the rehabilitation team. Key 
members of such a team may include orthopedists, internists, physi- 
atrists, pediatricians, neurologists, urologists, psychologists, voca- 
tional counselors, speech therapists, orthotists, nurses, physical ther- 
apists, occupational therapists, and social workers. 

The major rehabilitation units are comprised of the following categories 
of disability: 

Spinal Cord Injui 
Stroke 

Rheumatoid Arthritis 
Amputation and Problem Fractures 
Spine and Hip Deformities 
Pediatrics 

Neurological Disease 
Pulmonary (adult) 

Cardiova s cular 

Admissions and Acute Intensive Care 

The Physical Therapy Department is staffed by eighty-four registered 
physical therapists and forty-eight attendants. The Department reaches 
its goals of restoring or maintaining maximum patient function through 
physical therapy rehabilitation treatment techniques, educational pro- 
grams, and research studies. Nine physical therapy sections were re- 
sources for techniques of motor activities. A classroom with physical 
therapy equipment was used for practice sessions. 

The project was carried out by the staff of the Research Section of the 
Physical Therapy Department. The project director was Research Co- 
ordinator, Lucy V. McDaniel, Ed. D. Programmers included the follow- 
ing physical therapists: 

Kay Cerny 
Marsha Davis 
Jean Kristy 
Jane D. Lightfoot 
Jan Meador 
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Thelma H. Orr 
Marijean Piorkowski 
Sheila Rosenblum 

Programs were illustrated by Jane D. Lightfoot and Victoria M. White. 
Evelyn Britt, Sc. D. , edited programs. Celia Williams and Carol Quinones 
performed the mass of secretarial functions. 



REVIEW OF RELEVANT LITERATURE 



Many books and articles have been written on the programming of instruc- 
tion materials. Those pertaining to programming in the cognitive area 
have been reviewed thoroughly by McDaniel. The review presented here 
concentrates on literature dealing directly with the programming of motor 
activities and is discussed in two parts: 

1. Part 1, which is concerned with principles of motor learning. 

2. Part 2, which applies to the programming of motor activities. 
Principles of Motor Learning 

Although motor learning really cannot be separated from other kinds of 
learning, it is different because it requires a higher level of motor activ- 
ity which is observed and measured easily. Aspects of learning of special 
concern to motor activities deserve special attention, such as: 

1. Various ways to practice a skill. 

2. Method of reinforcement. 

How to Practice a Skill . Learning by doing (practice) is a concept basic 
to motor learning. However, differences of opinion center around how to 
practice, such as real vs. simulated situations, whole vs. part practice, 
mass vs. distributed practice, imitation, and mental practice. 

Learning is most efficient when one practices the real thing. Transfer of 
learning occurs in simulated practice, however, as long as the responses 
are nearly the same as for those in the real situation^. 

An activity can be practiced using the whole method, the part method, or 
the progressive part method. In the whole method the student practices 
the complete task from start to finish in one trial. When the part method 
is used the student practices one part of the task at a time until he is 
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completely successful in performing that part. He then proceeds to the 
next part. In the progressive part method the student practices the first 
part, then the second. Next, he practices the first and second parts to- 
gether before learning the third part, and so on^. Koch and Bartons con- 
cluded that the method of choice depends on how long the learner is able 
to concentrate on a task, or the length of a learner's memory span, rath- 
er than on the complexity of the task itself^. They found that the part 
method sometimes results in quickly reducing errors while the whole 
method results in more rapid learning of the entire task^» . Other re- 
searchers found the whole method worked better for the more intelligent 
learner. They also found the part method better for teaching complex 
skills that require integration of steps, and the whole method better for a 
single unitary activity^. 

Some authorities favor mass practice; others prefer distributed practice 
with rest periods^* . Mass practice is defined as practicing the skills 
consistently and continuously during one practice period. In distributed 
practice the skill is practiced during several shorter periods with rest in 
between each period. According to Pechstein^, the method of choice is 
determined by the nature of the task. He concluded that: 

1. Massing is best if the problem is short. 

2. In connecting the units of a complex skill it is best to break 
the unit into parts and mass practice those parts. 

3. Distributing practice is effective in eliminating unnecessary 
task components in a complete task. 

Experimentally, no difference in retention was found between mass or 
distributed practice of a skill Spacing, however, seemed to facili- 
tate learning of motor skills by cutting down on boredom and fatigue 
which can retard performance^. 

Imitation, or modeling, can enhance motor learning when combined with 
work instruction^. Karlin and Mortimer compared visual cues to verbal 
cues as they measured motor activity by imitation of a crank-turning task 
and found that visual cues were superior for task retention^. Effective- 
ness of visual-verbal instruction increases if the learner is allowed to 
immediately imitate the instruction A . 

Mental practice, in which the student thinks through the task step by step 
before he actually does the activity is especially good for activities that 
require strategy and organization^ - . In a study by Jones, results indi- 
cated that subjects (male college students) may learn gross body skills 
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with mental practice ^ . Several investigations have found that thinking 
through an activity is helpful. "In no case, however, has mental prac- 
tice, by itself, been demonstrated to be more efficient than physical 
practice, especially when muscular endurance is required to perform the 
task. 

Method of Reinforcement . Reinforcement is that essential part of the 
learning model which insures the repetition of the correct response. Suc- 
cess and social approval are examples of stimuli that are often reinforc- 
ing. In programmed instruction the knowledge of the correctness of the 
response is used as a reinforcer. The expected response is often pre- 
sented after each frame, giving immediate feedback to the student of his 
success or failure with that frame. A program, with increasing difficulty 
at each frame but with frames which are usually answered correctly, 
gives the sutdent a feeling of success and positive reinforcement. "For 
early approximations of a motor skill, standards must be quite broad so 
that reinforcement is frequent. As performance improves, standards 

should be narrowed to produce further improvements. 



PROGRAMMED INSTRUCTION APPLIED TO MOTOR ACTIVITIES 



Although little has been published about the use of self-instruction for 
teaching a procedural skill, the value of programmed instruction improv- 
ing individual performance has been shown. 

The University of Washington School of Medicine used a single concept 
film accompanied by a self-instruction program to teach students in ex- 
perimental pharmacology^. The system was called cinematic self- 
instruction. 

Hinsvark developed two programs using 35 mm. still pictures synchron- 
ized with a tape recorder to teach the motor skills of needle threading and 
gowning and gloving for surgery ^ 

Trainex Corporation of Garden Grove, California, developed programs 
for teaching nursing procedures^. Pictures were put on filmstrip syn- 
chronized with a recording on which verbal directions were given. This 
was only a demonstration, however, since it included no active response 
by the student. 

The Technical Training Branch, Training Research Division, Behavioral 
Science Laboratory in cooperation with the Air Training Command at 
Lackland Military Training Center, developed and used programmed 
material to teach a manipulative task (the assembly and disassembly of 
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20 

the Ml carbine) . Several modes of presentation were evaluated, includ- 
ing audio-visual book, linear program book, and linear program book with 
answer sheet. No one mode was found superior or inferior to the other 
modes. The authors said that the "typical lecture -demonstration mode 
probably cannot be relied upon to give consistent results due to the great 
variability among instructors and that the greater uniformity of presenta- 
tion offered by programmed instruction modes can reasonably be expected 

2 f) 

to produce more consistent levels of performance in the trainee. " 

Becker and Milhelcic devised programmed instruction to teach intramus- 
cular and subcutaneous injections which used a teaching machine that syn- 
chronized a tape-recorded narrative with slides displaying views of the 
steps at approximately the angle of self-performance^. The student 
could pace the "demonstration" as desired by stopping the machine and/or 
repeating a step. The program was tested on six non-medical people and 
modified for teaching student nurses. Although reference was made to 
practice and reinforcement, the article did not state how these were 
accomplished. 

Taber suggests that "an ideal" program for teaching skilled performance 
should contain instruction in (1) verbal and non-verbal subject matter 
knowledge, (2) the training of discrimination between good and poor per- 
formance elements in others who are working at the same task, (3) rein- 
forced error detection of self- observation, and (4) further practice of the 
task in a variety of contexts and with modifications^. 
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CHAPTER II 
PROGRAM FORMAT 



One purpose of this grant was to determine the best format for program- 
ming the tasks performed by supportive personnel in physical therapy. 
This part of the study consisted of two phases, one exploratory, the other 
experimental. During the exploratory phase, gross questions were an- 
swered, an efficient programming procedure was established, and spe- 
cific questions were raised. During the experimental phase, data were 
gathered by several simple experiments to answer the more specific 
questions. 



EXPLORATORY PHASE 

Three activities were programmed in different formats during the explor- 
atory phase. These activities, varying in complexity, were selected from 
tasks identified by a job analysis conducted by the physical therapy de- 
partments of the Los Angeles County hospitals. The first. Wheelchairs : 
Maneuvering and Adjusting Parts , is a program of a simple activity in 
which one student maneuvers the chair, adjusts the footplates, removes 
the armrests and folds the wheelchair. Pivot Transfer is a program of a 
moderately complex procedure in which one student assists another stu- 
dent, who plays the role of a stroke patient moving from a bed to wheel- 
chair. Bridging in the Supine Position is a program of a more complex 
activity in which two students coordinate their efforts to position the third 
on pillows, relieving sacral pressure. Activities were classified accord- 
ing to complexity, as described in Appendix A. 

To guide development of the programs, some principles of motor learning 
were applied. The principles were: 

1. The student would imitate pictures used as a model. 

2. The student would be guided through the activity so that he got 
a kinesthetic feeling of how it should be done. 

3. The student would practice to a point just short of fatigue. 

4. The whole method of practice would be used if it did not con- 
fuse the student. The part method would be used for parts of 
long, complex procedures. 



15 






10 . 



f 

I 



/ 



o 

ERIC 



5. The students would roleplay the activity in a specified, typi- 
cal situation that simulated a treatment situation as much as 
possible. 

The programs were developed to achieve goals which include the princi- 
ples of programmed instruction. The goals were: 

1. After completing the program the student would be able to 
perform the activity with an error rate of less than ten per- 
cent. 

2. The program would consist of specific chronological steps. 

3. Each step would require a pertinent action. 

4. Enough information (words and pictures) would be given in 
each step for the activity to be done correctly most of the 
time. 

5. Prompting would be reduced gradually, requiring the student 
to recall how to do each step. 

6. Some method of self-check would be devised so the student 
could learn immediately if he was correct. 

7. Each student would complete the program at his own speed. 

8. A performance evaluation would test the student's ability to do 
the activity at the level stated in the objective. 

9. The program would require a minimum of instructor and stu- 
dent time. 

Subjects for program trials were as similar as possible to those for whom 
the program was intended- -supportive medical personnel. They were 
steno-clerks, physical therapy aide trainees, or nursing aides. They had 
ten to fourteen years of schooling and were between 18 and 60 years of 
age. They had no prior experience with the motor activity to be learned. 

The process used to develop cognitive programs was modified for motor 
activities into the following general procedure: v 

1. Specific behavioral objectives were set. 
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2. A safe, efficient method of performing an activity was ana- 
lyzed into the steps and key points required for success; this 
was done by observing skilled persons perform the activity. 
This analysis substituted for the detailed outline used in cog- 
nitive programs. 

3. The first draft of the program was written and illustrated. 
Illustrations were an essential part of motor activity programs 
in contrast to being a helpful part of cognitive programs. 

4. The program was tried with individuals and revised after each 
trial. To determine how to change the program it was neces- 
sary to observe the trial as well as to question the subject, 
since there were no records of performance to be studied. 
This step was repeated until the goals were met. 

5. As gross errors were eliminated, a checklist was compiled 
from the key points of the activity analysis. This list pro- 
vided more accurate evaluations of performance to support 
program revision. 

Experience gained during the development of the first motor activity pro- 
grams showed that learning an activity was feasible by programming the 
practice of the activity. It was found that a specific example of the activ- 
ity must be programmed. Brief directions in the imperative mood with 
appropriate illustrations succeeded in generating action. It was grossly 
obvious that explanations of why a step was done a certain way was time 
consuming, was not helpful to learning, and broke up the learning chain of 
the procedure. Correct repetition of steps done incorrectly in the first 
practice confused the student and again broke up the learning chain of the 
procedure. Thus we concluded that the first practice required complete 
illustrated directions. One step of the activity was presented at a time. 
The step included a picture and a word description of the action. The 
amount presented at one time was determined by trial. With brief, con- 
cise directions, the first practice guided the student through the skill, 
giving him a kinesthetic feeling of the whole activity. An example of a 
series of steps in the first practice is shown in Figures 1, 2, and 3. 

Unanswered was a threefold question crucial to the efficient development 
of future programs. After the first practice, what format would be most 
effective in guiding the student through the additional amount of practice 
required to learn simple and complex activities: one which allowed the 

student to decide, one with reduced cues as predetermined by study of a 
sample group, or one with self- check criterion questions that guided 
further practice? 
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To aix gwer these questions two programming formats for each of three 
programs. Wheelchairs , Pivot Transfer , and Bridging, were compared 
in oxpe 1 ^ 111615 ^ in the next phase of the study. 
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Tell the patient to stand up 
as you pull his trunk forward, 
lift his hips and 
push against the patient’s knee. 

Turn to page 27. 




Tell the patient to turn 
as you help him turn and 
as you continue to support 
the strong shoulder and 
weak hip. 

Turn to page 28. 



Figure 1 

Pivot transfer, first practice. Note step-by-step direc- 
tions of how to assist the patient to stand. 



Figure 2 

Pivot transfer, first practice. Step-by-step directions on 
how to help the patient turn. 




Tell the patient to sit down 
slowly, 

as you bend your hips and 
knees and 

pull forward on his shoulder. 
Turn to page 29. 



Figure 3 

Pivot transfer, first practice. Picture and words describe 
how to safely help the patient sit. 
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EXPERIMENTAL PHASE 



To determine more specifically the best format for the second practice- - 
optional, mandatory, linear, or branching- -three hypotheses were tested. 
Each will be considered in turn. 

Hypothesis #1 

An optional second practice is as effective 
as a mandatory second practice. 



Methodology 

Experimental design . Two groups of subjects took the Wheelchairs pro- 
gram. Because this is a familiar activity, each person took only those 
parts of the program which he could not do satisfactorily as determined 
by a pretest. The first practice of the program was the same for both 
groups. The first group took a program format which required them to 
decide which parts of the program they would practice a second time, 
i. e. , an optional second practice. The second group took a program for- 
mat which required all students to take a second practice. During the 
second practice cues were reduced and self-check questions were asked 
after each part was completed. If the questions revealed that the student 
had made errors, the student repeated the part correctly. This format 
was called a mandatory second practice. 

Subjects . Ten supportive medical personnel who had little prior experi- 
ence with wheelchairs were randomly assigned to the two comparison 
groups. 

Test. The performance of each part of the activity was evaluated by the 
programmer, an expert in the use of wheelchairs, before and after each 
subject took the program. The subject was given a quality grade of excel- 
lent, good, fair, or poor on each part of the program. 

Procedure . Each student was assigned to a group; then given an evalua- 
tion of his performance. He took those parts of the program on which he 
received a fair or lower grade. Immediately after he completed the pro- 
gram his performance was again evaluated. The data were analyzed sta- 
tistically using chi square to determine the significance of a difference 
between two groups in frequency of grades on parts of the program. 
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Results 



The results of the comparison of an optional second practice with a man- 
datory second practice for Wheelchairs are shown on Table 1. The five 
subjects taking the optional practice took a total of 19 parts and received 
excellent or good grades on only 7 of those parts. In contrast, the sub- 
jects taking the mandatory practice took a total of 20 parts and received 
excellent or good grades on 17 parts. The fact that the mandatory prac- 
tice resulted in significantly higher grades than the optional practice in- 
dicated that the students were not good judges of their own need for further 
practice. The optional second practice, therefore, was eliminated from 
further consideration. 



TABLE I 

COMPARISON OF MANDATORY AND OPTIONAL SECOND PRACTICE 
OF WHEELCHAIRS: MANEUVERING AND ADJUSTING PARTS 

Grades of Ten People on a Total of 39 Parts of Program 





Mandatory 

Practice 


Optional 

Practice 


Total 


Grades 

Excellent and Good 


17 


7 


24 


Fair and Poor 


3 


12 


15 


Total 


20 


19 


39 



X 2 = 7.26 p < .01 
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Hypothesis #2 

A linear second practice is as effective as a 
branching second practice in learning a mod- 
erately complex motor activity. 



Methodology 

Experimental design . Two groups of subjects took the Pivot Transfer 
program. The second practice of the program which the first group took 
was linear in format while the second practice, which the second group 
took, was branching in format. 

In the linear format cues were reduced in the first and last few steps of 
the second practice. Complete directions were given for the more diffi- 
cult steps in the middle of the program. The cues needed were deter- 
mined by trials. Cues were kept if most of the students needed them, or 
were omitted if most of the students did not need them. Examples are 
shown in Figures 4 and 5. This was called a linear format because each 
student did each frame of the program in the same order without repeat- 
ing any part of the activity separately. 



HELP THE PATIENT STAND. 

Tell him to stand. 

At the same time, lift his hips, 
push against his knee and pull 
his trunk forward. 

Fig. 4. Linear format of second practice. 

All cues are given that the student 
needs. 



HELP THE PATIENT TURN 
AND SIT SLOWLY. 

Fig. 5. Linear format of second practice. 





The branching format of the second practice presented a picture and name 
of each step. After each step the student was provided with questions so 
designed that he knew if he made an error. What he did next depended on 
his response to the questions. He took one of the following branches. 
With each omission, he was directed to complete the step. With each 
error, he was required to repeat the step. Examples of this format are 
shown in Figures 6, 7, and 8. 

Subjects . Twenty nursing aide and physical therapy aide trainees with no 
prior knowledge of the activity were randomly assigned to the two groups. 

Tests . Checklist scores, quality grade, and time on an activity per- 
formance were the tests used. Time was the minutes required for the 
performance. Quality grades were judgments of an expert expressed in 
terms of excellent, good, fair, or poor. The checklist score was per- 
centage of items missed. 

The validity of the checklist was based on its development along with the 
program. The list consisted of items made up of the key points from the 
activity analysis. These items were stated in concrete, specific terms 
and were rated as done or not done. Each time the program was tried, 
the checklist was tried. If key points were changed, items were changed 
accordingly. Particular effort was made to eliminate words requiring 
judgment and words with several meanings. 

The reliability of the checklist was documented by having a group of phys- 
ical therapists rate the performance of individuals doing the activity and 
by calculating the percentage of agreement on items among observers. 
Fifteen supervising physical therapists prepared to evaluate the perform- 
ance of the activity by reading the program, observing someone else take 
the program, and by studying the evaluation form. The group met and 
observed the individuals perform the activities. The observers filled out 
the checklist and totaled the errors. 

The percentage of agreement was calculated by determining for each item 
the percent of the observers who agreed that the item was done correctly 
or was missed. For example, an item on which 60 percent said it was 
correct and 40 percent said it was missed, had 60 percent agreement. An 
item in which 60 percent said it was missed and 40 percent said it was 
correct also had 60 percent agreement. A 50-50 percent item had the 
lowest possible agreement. A 90-10 percent item had high agreement. 
The percentage of agreement for the checklist was the mean of the values 
for the items. It was 92 percent. 
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ASSIST THE PATIENT TO TRANSFER* 

Figure 4. 

Branching format of second practice* Picture and step name given only. 




> 

t 
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Did you tell the patient to stand, turn 
and slowly sit? 

As he stood up, did you pull his trunk 
forward and lift his hips? Brace his 
knee with your knee? 

As he turned, did you help him turn v 

As he sat down, did you bend your 
hips and knees and help him sit slow- 
ly? 

Yes - Turn to page 57. 

No - Turn to page 56* 

I can't remember - Turn 
to page 56. 



Have the patient sit on the bed, 
grasping the far armrest. Brace his 
good foot and knee, place one hand 
under his weak hip, the other under 
his strong arm. 

Now tell the patient to stand up as 
you pull his trunk forward, lift his 
hips and push against the patient's 
knee* 

Tell the patient to turn as you help 
him turn and as you continue to sup* 
port the strong shoulder and weak 
hip. 

Tell the patient to sit down slowly, 
as you bend your hips and knees and 
pull forward on the shoulder. 

Turn to page 57. 



Figure 5. 

Branching format of second practice. 
Student checks his work to see if he 
did the step correctly. 



Figure 6. 

Branching format of second practice. 
If the student made a mistake ac- 
cording to the prior page, he repeats 
the step correctly as described here. 
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Procedure . Pairs of subjects were randomly assigned to one of the two 
groups. They took the program and their performance was evaluated 
when they finished it. Performance time was recorded, over-all quality 
was judged and recorded, and error rate was calculated for each subject. 
Statistical analysis included computing the "t" score to determine the 
significance of differences between the group mean time and error rate. 
The Fischer test was used to determine the significance of differences in 
quality grades. 

Results 

The results are shown in Table 2. There was no statistically significant 
difference between these two groups in error rate or on the time required 
to do the transfer. However, the group which took the branching format 
received more over-all grades of excellent and good, and fewer over -all 
grades of fair and poor than the group that took the linear format. 



TABLE 2 

COMPARISON OF LINEAR AND BRANCHING FORMATS 



OF PIVOT TRANSFER 




Branching 


Linear 


Test of 
Significance 


Significance 


Number of Subjects 


10 


10 






Error Rate (%) 

Mean 

Standard Deviation 


4. 8 
1. 58 


7.4 
1. 86 


t = 1. 24 


None 


Performance Time 
(Mean number of minutes) 


2 0 4 


2. 3 




None 


Grades (Number of subjects) 
Excellent and Good 
Fair and Poor 


9 

1 


3 

7 


Fisher 


p = . 0 1 
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Hypothesis #3 

A linear format is as effective as a branch- 
ing format for the second practice of a com- 
plex motor activity. This hypothesis differs 
from #2 only in the complexity of the activ- 
ity. 



Methodology 

Experimental design. The program. Bridging in the Supine Position, was 
chosen as an example of a complex activity. Again two groups of subjects 
took alternate forms of the program, one using a linear second practice, 
the other using a branching second practice. 

Subjects . Twenty nursing home aides were randomly assigned to the two 
groups. 

Tests . Checklist scores and quality grades were the tests used. Validity 
of the checklist was developed as it was for Pivot Transfer. Reliability 
was checked by having sixteen supervising physical therapists rate the 
performance of subjects doing the activity and then calculating the per- 
centage of agreement. This was 95 percent. 

Procedure . The procedure used for Pivot Transfer was repeated. 



Results 



The results of the comparison of linear and branching formats by Bridging 
in a Supine Position are shown on Table 3. In this case the error rate for 
the branching format was significantly lower than that for the linear for- 
mat. 



TABLE 3 

COMPARISON OF LINEAR AND BRANCHING FORMATS 
OF BRIDGING IN A SUPINE POSITION 



Test of Level of 

Linear Branching Significance Significance 
Error Rate (%) (Mean) 15. 2 11. 8 t = 2. 56 p = . 02 



Grades (No. of subjects) 

Excellent and Good 5 6 

Fair and Poor 5 4 Fisher None 
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f : Discussion 

<£;■ 

| The idea that the student is capable of determining how much practice he 

I needs v;as not supported by our study. The reason may be that he did not 

p. know the criterion performance and so could not evaluate himself. The 

I idea of teaching the student this discrimination could be investigated fur- 
ls ther. However, the optional second practice was not an efficient format 

I for teaching the activity in minimal time. 

it 

p The branching format for the second practice proved to be the most effec- 

I tive for programs of different levels of complexity. The second practice 

| of the activity required the student to remember mentally and kinesthetic- 

\ ally how to do the activity with minimal visual cues. The questions re- 

| viewed all the key points of the steps and so provided both feedback on the 

| correctness of the student's practice and mental practice of the step. 
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During trials, it was noticed that the students using the linear format who 
made errors during the first practice continued to make the same errors 
in the second practice. With the branching format, students frequently 
corrected their errors when they read the self-check questions in the sec- 
ond practice and did not repeat their errors. 

The results of the comparative studies with the two formats led to the 
choice of the branching format for the mandatory second practice. 

Summary 

The exploratory phase of determining the best format was guided by prin- 
ciples of motor learning and goals based on principles of programmed in- 
struction. Findings were that a specific example of the activity should be 
selected and that the first practice should have concise, illustrated, step- 
by-step directions in the imperative mood as shown in Figures 1, 2, and 

3. 

Three formats for a second practice were compared in the experimental 
phase. An optional practice was not as effective as a mandatory branch- 
ing second practice for a simple activity. A linear format was not as ef- 
fective as a branching format for either a moderately complex or a com- 
plex activity. A branching format was chosen for the second practice for 
the development of motor activity programs. The student moved to the 
next step if he was correct, completed the step if he omitted a part, or 
repeated the step correctly if he made an error as shown in Figures 6, 7, 
and 8. 

An efficient method of developing programs was also established and 
described in detail in Chapter III. 
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CHAPTER III 

PROGRAM DEVELOPMENT AND FIELD TESTING 



PURPOSE 



The purpose of this part of the project was to develop and field test motor 
activity programs to train physical therapy aides in tasks needed for pa- 
tient care. 



DEVELOPMENT 



The first step in the development for each motor activity program was to 
state the objective for the program in behavioral terms. Using Pivot 
Transfer as an example, the objective was to be able to transfer a stroke 
patient safely from the bed to the wheelchair using good body mechanics 
and having the patient help himself as much as possible. Criteria was 
successful completion of the transfer without cues with few or no errors 
in three to five minutes. 

The second step was to record on video tape an expert doing the pivot 
transfer. Video tape was selected because it provided a permanent record 
of the transfer which the programmer could view repeatedly. Therefore, 
the expert only had to perform the transfer once for the video tape session 
and then could return to his regular duties. 

The third step was to write a task analysis from the video tape. Major 
steps of the activity, with Hie corresponding key point describing how to 
perform the steps, were written. This task analysis was reviewed by 
physical therapists who were experts in the technique. Next, an inex- 
perienced physical therapy aide performed the skill as the task analysis 
was read to him. Wording revisions then were made as needed. 

The fourth step was to illustrate each key point and to write a rough draft 
of the program. Another inexperienced physical therapy aide took the 
program as the writer observed his performance. Errors, hesitations, 
and questions by Hie aide were noted as he worked through the program. 
After one practice with specific directions, and a second practice with re- 
duced directions and self-check questions, the aide performed the skill 
for a third time without the booklet. As he did, the writer evaluated his 
performance on a checklist evaluation form taken from the key points of 
the activity. A sample evaluation may be seen in Appendix B. The writer 
then revised the program according to the mistakes or hesitations made 




by the student and his comments and criticisms. The evaluation form was 
revised as changes in the program were made. Step four was repeated 
about ten times until the student was able to work through the program 
without hesitation and with few errors. Next, another ten individuals tried 
the program to see if some key points were consistently missed. Revi- 
sions then were made on these key points. 

Creating an instructor's guide was the last step in program development. 
The purpose of the guide was to tell the instructor how to prepare for, 
give, and evaluate the program. The guide also included for each pro- 
gram the objective of the program, equipment, space, and personnel 
needed. A sample instructor's guide is shown in Appendix C. 



DESCRIPTIONS OF PROGRAMS 



The programs were written to teach activities in four areas of physical 
therapy treatment techniques. A breakdown may be seen in Table 4, and 
a description of the content of each program is given in Appendix D. Most 
programs take one hour to complete. Usually the programs require two 
students; one practices the activity while the other plays the role of the 
patient. After two practices the students switch roles. When both stu- 
dents have completed two practices, they report to their instructor for 
evaluation. At this time each student performs the activity again without 
referring to the booklet. 



FIELD TESTING OF MOTOR ACTIVITY PROGRAMS 

The purpose of the field testing was to determine if the programs taught 
the activity correctly. Three levels of personnel took the programs: 
physical therapy aides who were generally trainees on the job, student 
physical therapy assistants who were completing a two-year college 
course, and student physical therapists who were completing third, fourth 
or fifth year of college to become professional physical therapists. 

The supportive personnel target group for field testing was composed of 
aides and student physical therapy assistants. In addition, student physi- 
cal therapists also were tested to determine if the programs would be ef- 
fective learning tools for this group with higher educational levels. 

The programs that are noted by asterisks in Table 4 were sent to various 
hospitals and colleges across the United States. A list of these institu- 
tions is shown in Appen dix E. Each local institution participating in field 
testing was visited by a programmer from the investigator's staff. The 
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TABLE 4 



A. APPLIED BODY MECHANICS 

Wheelchairs: Maneuvering and Adjusting Parts 
Mechanical Lift Transfer 
Pivot Transfer 

* Push-Up Transfer with Sliding Board 
Swivel Bar Transfer 



B. POSITIpNING 

Bridging in the Supine Position 

Jo __ 

^ How to Assist a Hemiplegic Patient into a Prone-Lying Position 
* r Tilt Tables: Positioning and Standing the Patient 

Cv-- AMBULATION ACTIVITIES 

ou 

^ How to adjust Canes and Crutches 
^ How to do Various Crutch Gaits 

JU 

^ How to Assist a Stroke Patient to Walk with a Quad Cane 
Assisted Gait with Walker 
Spinal Cord Injury Assisted Gait 



D. EXERCISE EQUIPMENT AND BASIC ROUTINES 

'** Range of Motion Exercises 
How to Use the Skateboard 
How to Use Slings and Springs 
How to Use the Rickshaw 
How to Use the N-K Table 

Overhead Pull with Downward Thrust Using the Exercise Board 

Hip Abduction from a Guerney Using the Exercise Board 

Hip Extension from the Standing Bars Using the Exercise Board 

Hip Abduction with Extension U sing the Elgin Table 

Mass Flexion Using the Elgin Table 

Mass Extension Using the Elgin Table 



4 . 

T Programs presently being field tested. 
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purpose of the visit was to make sure that the program was given in the 
correct manner. The programmer explained to the instructor what equip- 
ment was needed, how the students should use the program, and how to 
evaluate the students. The programmer then gave the students the first 
program to check that they used the program correctly. For the evalua- 
tion, the instructor and programmer both evaluated the students. Next, 
they compared their evaluations and discussed difficulties or differences. 

Since it was not feasible to use this procedure for field trials outside of 
the Los Angeles area, the investigator wrote to the distant facilities and 
stressed the importance of instructors carefully following the procedure 
described in the instructor's guide for reliable results. 

To measure the effectiveness of learning from the program, it was de- 
cided that each program should have an error rate of less than ten percent 
on the checklist evaluation which was determined by dividing the mean 
errors by the total possible errors for that program. The error rates for 
all programs are listed in Table 5. Perusal of this table shows that all of 
the programs are well within the error rate criterion. Programs would 
be made ready for publication if 50 field trials proved that they met the 
ten percent error rate criterion. Wheelchairs and Pivot Transfer have 
met this criterion. Tilt Table, Push-Up Transfer, Various Crutch Gaits, 
Range of Motion, Bridging in the Supine Position, and Prone -Lying still 
need additional subjects. However, the low error rate looks very favor- 
able for success. 

As mentioned before, the programs also were given to physical therapy 
students in several schools. These programs were well received by both 
instructors and students, with comments that the activity was learned to a 
high level of skill and that the students felt confident in their ability to 
perform the activity. 

When physical therapy students were compared with the aides and student 
assistants on mean errors and error rate, student physical therapists 
were consistently better, except when they learned how to walk on crutch- 
es for the Various Crutch Gaits program. This discrepancy perhaps 
could be explained by the fact that aides frequently saw patients walking on 
crutches in the hospital but students who had no hospital experience had 
difficulty simulating crutch walking (see Table 6). 

Additional examination of the mean errors of the three groups of learners 
did not always show the groups as statistically different entities (Table 7). 
Analysis of variance for Wheelchairs: Maneuvering and Adjusting Parts, 
and Pivot Transfer reflected a difference among all three groups. When 
aides and assistants were combined, then compared to physical therapy 
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students, such as was done for Various Crutch Gaits and Bridging in the 
Supine Position, results for one program showed a significant difference 
compared with assistants, as in Range of Motion Exercises , Prone -Lying 
Position , and Push-Up Transfer , results showed that the mean error for 
the two levels was significantly different for two programs and not signifi- 
cant for a third program. At present these results are inconclusive. 
Further data should indicate if significant differences exist between the 
educational levels. 

The checklist evaluation form has inherent validity as aforementioned; 
however, during field testing one further validity check was studied. It 
was felt that the subjective rating of the over -all performance (excellent, 
good, fair, poor) should be associated with the number of errors made by 
the students. If the two factors were adequately associated one could ex- 
pect omega squared to be . 50 or more. One can see from Table 8 that 
only Pivot Transfer and Various Crutch Gaits approached this level. 
Again, however, a small number of subjects influence this statistic, as 
may be seen in Bridging in the Supine Position , Range of Motion, Tilt 
Table , Prone -Lying , Push-Up Transfer , and Wheelchairs; Maneuvering 
and Adjusting Parts . Further numbers should show an increased rela- 
tionship between these two factors. 

Future plans include preparation of Wheelchairs; Maneuvering and Ad- 
justing Parts and Pivot Transfer for publication. Field testing will con- 
tinue on all other programs until sufficient numbers warrant their publi- 
cation. Finally, some of the programs will be put on filmstrip for use on 
the teaching machine. 



FIELD TESTING OF SELECTED DISABILITY PROGRAMS 



Validation of the basic -knowledge programs started in Project RD-1712- 
M-66-C1 required that field test results meet the criteria for a gain in 
knowledge of at least 20 percent between pre-u^st and post-test and an 
error rate of less than 10 percent. 

The subjects. Selected Orthopedic Disabilities and Selected Medical Dis- 
abilities (started in Project RD-1712-M-66-C1), have been field tested. 
Tables 9 and 10 show the age and schooling characteristics of the sub- 
jects used for field testing, the mean pre-test and post-test percentage 
scores, and their standard deviations. Also shown are the mean error 
rates and their standard deviations. As can be seen, these two programs 
met the criteria for program validation, namely a gain between pre-test 
and post-test of at least 20 percent and an error rate of less than 10 per- 
cent. 
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Bridging in the Supine Position 

(Aides and Assistants) Person 1 .94 2.33 -- 4.70 p< .05 >.01 .14 

Person 2 .40 1. 60 -- 4.26 None 



TABLE 9 



FIELD TEST RESULTS 
Selected Orthopedic Disabilitie s 





Mean 


Standard Deviation 


N = 137* 
Age (years) 


23. 20 


7. 13 


Schooling (years) 


13. 01 


1.71 


N = 138 
Pre-test 


50. % 


9. % 


Post-test 


75. % 


15. % 


Gain 


JU OL- 

25. %"- 




Error Rate 


2. 88 %** 


2. 97% 


' Age and schooling information lacking on one 

Meet criteria for program validation, i. e. : 


subject. 



Gain of at least 20%. 

Error rate of less than 10%. 



TABLE 10 

FIELD TEST RESULTS 
Selected Medical Disabilities 



N = 60 


Mean 


Standard Deviation 


Age (years) 


28. 20 


10. 70 


Schooling (years) 


12. 17 


0. 86 


Pre-test 


46. % 


12. % 


Post-test 


77. % 


15. % 


Gain 


31. %* 




Error Rate 


2. 87 %* 


2. 74% 



Meet criteria for program validation, i. e. : 
Gain of at least 20%. 

Error rate of less than 10%. 
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Final editing has been completed on both programs. Selected Orthopedic 
Disabilities and Selected Medical Disabilities , and both have projected 
publication dates of 1972. In addition, the program Selected Neurological 
Disabilities, which requires approximately 13 to 14 reading hours, is in 
the process of being revised and readied for further field testing. 

Brief synopses of units covered in the Selected Orthopedic Disabilities 
and Selected Medical Disabilities programs can be found in Appendix F. 
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CHAPTER IY 

RECOMMENDATIONS FOR UTILIZATION AND FOR FURTHER STUDY 



The recommendations for utilization of the results of this project to be 
presented in this chapter are: 

1. Who might use the programs. 

2. How th e-programs can be used effectively. 

3. Recommendations for further study. 



WHO SHOULD USE THE PROGRAMS 



The end products of this project are programmed booklets that teach fre- 
quently-used physical therapy motor skills. The target population was 
supportive personnel in physical therapy. Development of content has 
been directed by the curriculum requirements of this group and their spe- 
cial needs, then tried, revised, and field tested on the same type popula- 
tion. 

Since the skills that have been programmed are basic to patient care, the 
programs have a wider application than training of target personnel. 
Nurses and occupational therapists frequently perform the same skills and 
thus could benefit from usage of the programs. 

Several schools of allied health professions participated in field testing. 
It was apparent from their commendatory letters that the programs were 
successful for training the students of health professions. 

Programs could also be used as teaching tools for rehabilitation work- 
shops. Previously-trained professionals could broaden their knowledge of 
rehabilitation skills for disabled patients. 

Usage of the program to train families of disabled members is an idea 
that needs further exploration. The programs would need some revision 
since this is a group of learners without a background in medical educa- 
tion. However, the need for training this group merits investigation of 
the use of programs. 

The programs are not usually beneficial for training personnel who do the 
skill in a different way. This group of learners have difficulty changing 




34 . 



old habits for new ones. This is not a problem for learners who are un- 
familiar with the skill. 




HOW THE PROGRAMS CAN BE USED EFFECTIVELY 

Although these programs are designed as self-teaching units, this does 
not imply that they stand alone. The student must first be informed of 
how to use the program. This should include an explanation of why the 
skill is important to his job training. This explanation will encourage the 
student to concentrate on learning the skill. The teacher will also need to 
check the level of learning before allowing the student to apply his new 
skill to patient care. This time can also be used to plan follow-up work 
according to the student's level of skill. For example, it may be apparent 
from evaluation that he needs further guidance in the "simulated situa- 
tion, " or that he may now be ready to work with patients under the teach- 
er' s guidance. 

Three possible ways that the teacher could use the programs as teaching 
tools are presented. The usage would depend on his presentation to the 
student. First, he might present them in a highly- structured environment 
in which the student would learn the activity as the only way to perform 
the skill. While this might give the learner specific direction, it reduces 
the possibility to think creatively. If the student learns best this way, or 
if his job requires him to act only in one manner, then this might be the 
teaching method of choice. The second method of presentation is that the 
student would learn the activity as one way to do the skill. The teacher 
would then assist the student to generalize his knowledge so that he could 
adapt the skill to fit the varying abilities of different patients. The third 
manner that the teacher could use the program is in a self -learning lab- 
oratory. This idea was shared with us by Jo Ann Tomberlin, who is an 
instructor at the School of Allied Health Sciences, University of Texas, 
and is involved in training of professional physical therapists. Her objec- 
tives for the students were to begin self-evaluation, start accepting the 
responsibilities of independent study, and develop beginning skill in criti- 
cal analysis. Her plan follows: 

"1. The programs are available in the classroom for the students at all 
times. 

2. The special equipment needed by each program is also available in 
the classroom. 

3. The objectives of the programs have been discussed with the stu- 
dents. 
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4. Each student has five weeks to complete all ten programs. 

5. A master board is provided to mark the date completed and evalu- 
ated. 

6. The students share the responsibility of completing the evaluation 
sheets; that is, the students are evaluating each other. 

7. The final evaluation will be done by me in the latter part of the fall 
trimester. "^2 

RECOMMENDATIONS FOR FURTHER STUDY 

Individual differences in perception became quite apparent during trials 
and warrant further study. Some subjects read the words only; some 
looked at the pictures only; some did both. Interpretations of meaning 
varied enough to make one hypothesize that subjects varied in perceptual 
style. If styles could be identified, it would be worth investigating what 
program format would be most effective for each style. 

Also worthy of study is the use of self-evaluation in programs to reinforce 
closer and closer approximations of the criterion motor behavior. Self- 
evaluation requires discrimination between correct and incorrect per- 
formances. Therefore, the role of teaching a student to discriminate is 
relevant. Should it be taught as the first step of motor activity as Taber*^ 
suggests, or should finer and finer discriminations be taught as skill 
develops? These questions deserve further investigation, especially for 
motor activities requiring a high level of skill. Pertinent to the proced- 
ural activities of the programs developed in this project is the question, 
which judgments require fine discrimination and which require gross dis- 
crimination? 

As little programming of motor activities has been done, further explora- 
tion and experimentation are indicated. 
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CHAPTER V 
SUMMARY 



As the need for medical services increased faster than the training of 
professional personnel, it became rapidly apparent that utilization of sub- 
professional personnel could help meet the need for services. The next 
step was to initiate effective training for these people. Programmed In- 
struction had been proved as an effective tool for teaching a basic -knowl- 
edge curriculum. Certainly it must be effective for teaching those motor 
activities that supportive personnel must be skilled in performing. To 
date, close scrutiny of the literature shows very little to guide the choice 
of program format or to use as a model of development. The purpose of 
this project, then, was to seek the most effective format for learning, to 
develop programs for physical therapy skills, to evaluate their effective- 
ness by field test procedures, and to produce validated programs in book 
and tutor film media. 

Discovering a suitable format was the first phase of fulfilling the purpose 
of this grant. Three skills of varying complexity were studied for pro- 
gramming: Wheelchairs: Maneuvering and Adjusting Parts was a simple 

activity, while Pivot Transfer was moderate in difficulty, and Bridging in 
the Supine Position was the most complex in difficulty of the three. A 
combination of principles of motor learning and principles of programmed 
instruction guided the exploratory process. The resulting format of the 
first practice was illustrated sequential steps of the activity with concise 
directions in the imperative mood. 

Certain questions remained to be answered to determine the best format 
for the second practice. First, would an optional second practice, which 
allowed the student to choose if he needed further practice, be as effective 
as a mandatory second practice which all students would take? Results of 
a comparative experiment showed that students who took the mandatory 
second practice performed significantly better on evaluation than those 
students who had the optional second practice. Results indicated that the 
students were not good judges of their own need for further practice. The 
mandatory second practice was included in the program format. 

Second, was a branching format as effective as a linear format for the 
second practice? The branching format included a prompting frame which 
gave the student the step name and the picture of the action he should per- 
form next. After performing the step with these cues, he turned the page 
and read self-check questions. If he performed the step correctly accord- 
ing to his replies to the self-check questions, then he took the branch to 
continue to the next step. If he found that he had made a mistake, then he 
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took the branch to repeat the step correctly. The linear format differed 
in that the student did not repeat the step if he made a mistake. Results 
from an experiment comparing branching to the linear format showed that 
branching was a more effective way to present the second practice. This 
result was measured by use of a checklist evaluation form. Reliability of 
this checklist was calculated after sixteen expert physical therapists used 
the form to evaluate the performance of a student who had completed the 
program. Therefore, the branching format was retained as the method of 
choice for the second practice. It was further found that the branching 
format was effective for programs of varying complexity. 

Once the format had been established, the next phase was to develop the 
programs. The following procedure was used to develop the programs: 
objectives were stated in behavioral terms, video-tape recordings were 
made of experts performing the skills, task analyses of steps and key 
points were written, rough drafts of the programs with illustrations were 
compiled along with evaluation forms, approximately twenty trials of stu- 
dents taking programs were given, and finally instructors 1 guides were 
developed. 

To test the effectiveness of the programs as teaching tools, the programs 
were sent to various institutions in the United States for field testing. The 
criterion for effective teaching to be met was an error rate of less than 
ten percent. Although the field testing is not completed, the data so far 
are meeting the criterion of less than ten percent error rate. 

Recommendations for utilization were discussed regarding who might use 
the programs, how they might be used effectively, and what further study 
might be indicated. The programs were found to be effective for training 
supportive personnel and students of allied health professions. Also the 
programs could be effective for workshops in rehabilitation and for teach- 
ing family members of disabled persons. The program's effectiveness as 
a teaching tool depends on the teacher's presentation of the material. 
Several methods of presentation were discussed. Three questions were 
presented for further study. First, if students learn material according 
to their perceptual style, could program formats be designed to teach that 
style? Second, how can discrimination between correct and incorrect be- 
havior be taught for self-evaluation? Finally, where in the program 
should the discrimination be taught? Since little programming of motor 
activities has been done, further exploration and experimentation are 
indicated. 

Future plans include preparation of the field tested programs for publica- 
tion in tutorfilm and booklet forms. Selected Neurological, Medical, and 
Orthopedic Disabilities, which are cognitive programs, will also be made 
ready for publication. 
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APPENDIX A 



BASIS FOR CLASSIFICATION OF MOTOR ACTIVITIES 



Features that distinguish between simple and complex motor activities: 



Simple 



Complex 



1 . 


Has familiar aspects 


New aspects 


2. 


Can be done slowly 


Fast 


3. 


Requires 


little force 


Much force 


4. 


Requires 


little accuracy 


Much accuracy 


5. 


Requires 


few movements 


Many movements 


6. 


Requires 


few body parts 


Many body parts 


7. ' 


Requires 


simple equipment 


Complex equipment 


8. 


Requires 


one person only 


Two or more persons 


9. 


Has predetermined procedure 


Activity depends on changing 
situation 



Definitions of classes of activity: 

1. Simple: Most features are simple. 

2. Moderately complex: Some features are simple and some are 

complex. 

3. Complex: Most features are complex. 
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3. 



CLASSIFICATION OF SOME MOTOR ACTIVITIES IN PHYSICAL THERAPY 
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Overhead pulleys ROM Exercise board with pulleys 

Barbells, Dumbbells Slings and Springs Elgin Ta >le 

Rickshaw N-K Table 

Skateboard 



APPENDIX B 



PIVOT TRANSFER EVALUATION FORM 

Name: Age: Date: 

Yrs. of Schooling: Previous Hospital Experience (yrs. ): 

Previous Job Title: 



A. Performance: Check points omitted or not performed as described in program. | 

9. READJUSTED WHEELCHAIR 



1. EXPLAINED ACTIVITY 
a. greetings 

b. name 

c. purpose 

2. POSITIONED WHEELCHAIR 
a. at head of bed 

b. facing foot 

c. against bed 

3. ADJUSTED WHEELCHAIR 
a. brakes 

b. jiggled chair 

c. chair safe 

d. footrests up 

4. PREPARED TO ROLL PATIENT 
a. weak arm on abdomen 

b. strong arm on edge of bed 

c. own hands on hip and shoulder 

5. HELPED PATIENT ROLL 

a. told patient to roil 

b. stopped roil 

6. PREPARED PATIENT TO SIT UP 
a. bent knees and hips 

7. HELPED PA TIENT SIT UP 

a. told patient to sit and push 

b. hand under trunk 

c. pulled legs off bed 

d. supported sitting position 

8. HELPED PATIENT SCOOT 

a. supported strong shoulder 

b. pulled weak hip forward . 

c. told patient to help 

d. feet flat on floor 



a. supported weak shoulder 

b. guided footrests carefully 

c. did not bump legs 

d. feet between footrests 

e. -footrests against bed 

f 

10. PREPARED PATIENT TO STAND 
a. weak hand in lap 

b. strong hand on far armrest 

11. PREPARED TO ASSIST j 

a. braced strong foot j 

b. knee touched patient's knee i 

c. hand on trunk, strong side j 

d.' hand under weak hip | 

i 

12. ASSISTED PATIENT TO TRANSFER ! 

% i 

a. told patient to stand, turn, sit 

b. helped lift hips 

c. braced knee 

- d . helped turn and slowly sit 

e. bent hips and knees 

i 

j 13. ADJUSTED PATIENT'S FEET 

a. told patient to lower footrests 

b. told patient to place feet 

c. assisted as needed 

14. ADJUSTED PATIENT'S POSITION | 

a. told patient to put hands in lap J 

b. arms under patient's arms j 

c. grasped wrists ; 

d. told patient to push back j 

e. • lifted and pushed back 



TOTAL ERRORS 



t 

J 



B. Steps Out of Order 
(i. e. , 2, 3, 1 or 10,9) 




C. Overall Quality (Excellent, 
Good, Fair, Poor) 


f 

i 

t 


Comments (Include any negative attitude): 







Instructor: Work Address: 



Rancho Los Amigos Hospital, Physical Therapy Dept. 

LVM: cw 49 

Aucrust 12. 1970 B-i 



APPENDIX C 



INSTRUCTOR'S GUIDE FOR USE OF MOTOR ACTIVITY 
PROGRAMMED INSTRUCTION 



INTRODUCTION 

Programmed instruction is an effective tool for the teacher to use in the 
design of the total learning process. These motor activity programs base 
their effectiveness on principles of motor learning such as modeling by 
imitation of pictures and words, kinesthetic feeling, whole and part prac- 
tice, simulation, and most important, learning by doing; and, on princi- 
ples of programmed instruction such as specific measurable objectives, 
individual learning rate, ordered step sequence, minimal errors, and 
active response checked by knowledge of results. The effectiveness of the 
programs as a teaching tool is tested by field testing these programs, 
then measuring the learning that has taken place. 

The purpose of the motor activity programs is to teach personnel how to 
do various physical therapy skills. These programs can be valuable to 
you as teachers because they are self-teaching units that the students can 
learn from without the presence of the instructor. This does not mean the 
programs stand alone. You will need to prepare the student to use the 
program, evaluate his learning, then help him transfer his learning from 
the "simulated patient" to the "real patient" that one encounters in the 
hospital. Also, you will need to discuss with the student that this is one 
method of doing the activity and that it will need to be modified according 
to different patient needs. Using one method of doing the activity with one 
specific type of patient is beneficial to the student with no prior learning 
because it does not confuse him with several possibilities before he knows 
one method well. However, once he has proficiency in this method he can 
use it as a base for learning different techniques. 

The remainder of this guide is devoted to giving you suggestions for using 
and evaluating learning by programmed instruction. These suggestions 
apply to all of the programs. In addition, each program has a separate 
sheet of specific requirements that are unique to each program. Please 
use both parts to help you plan this learning process. 
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SUGGESTIONS FOR USING MOTOR ACTIVITY PROGRAMS 



PREPARATION 



To help the student gain the most from the program, you should evaluate 
and correct his performance as soon as possible after he completes his 
practice. You must, therefore, know precisely how each step and key 
point is taught in the program in order to evaluate successfully. Take the 
program yourself- -read it carefully as you perform the skill. Then prac- 
tice evaluating two or three people so that you will be familiar enough with 
the evaluation form to be able to use it easily as you observe the student. 



HOW TO USE THE PROGRAM 



A. Introduction 

1. Capture the student’s interest by explaining the purpose of the 
skill and its importance to good job performance. 

2. Explain to the students that: 

a. They will practice the skill using the program. 

b. Their performance will then be evaluated as they perform 
the skill from memory. 

B. Demonstration 

1. If the program requires a demonstration of the skill, use a stu- 
dent or other person as the "patient. " 

2. Do the skill as the program teaches it, giving a brief verbal des- 
cription as you proceed. 

C. Student’s Programmed Practice 

1. Give one student the program. Give "Instructions to the Patient" 
to the student who is going to act as patient first. 

2. Tell them how to use the program. 

a. Go over the introductory pages with them. (Make sure they 
read each page completely and understand it. ) 
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